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CUTANEOUS REACTION TO PINE POLLEN IN SARCOIDOSIS
STUDY OF FORTY CASES*
KENNETH H. BURDICK, M.D.
Three interesting and possibly relevant findings
applicable to the etiology of sarcoidosis have been
reported in the past few years. Epidemiologic
surveys have related the incidence of sarcoidosis
to the concentration of forest distributions in the
country (1, 2). Pine pollen has been found to
contain acid-fast lipids and alpha epsilon diarni-
nopirnelic acid similar to the tubercie bacillus
(3), and to stain with acid-fast technics. Further,
mycolic acid and diarninopimelic acid have been
isolated from the lung and lymph node tissues of
patients with sarcoidosis (4). Since these findings
suggest a possible etiologic clue to this disease,
it was felt that an intraderrrial test utilizing pine
pollen as the antigen might contribute additional
information, particularly if a positive reaction
paralleling the Kveim test could be elicited.
MATEHIALS AND METHODS
Pine pollen used in this investigation was a 50:50
mixture of Western Yellow Pine pollen and 'fir-
ginia Pine pollen.t These two pines have a wide
distribution throughout the United States. The
pollen was prepared in three mixtures, each
each mixture containing 10 mg of the pollen per 0.1
cc of the vehicle. The three mixtures consisted of
pollen and Freund's adjuvant, pollen and ad-
juvant without the Mycobacterium (mineral oil
USP, Aqua-Phor, a 2:1 mixture), and pollen in
normal saline solution. The Freund's adjuvarit
and the adjuvant-oil mixture were prepared with
the pine pollen at the outset of the experiment and
refrigerated through the time of experimentation.
The saline mixture was made up freshly each week
and refrigerated. No attempt to sterilize the mix-
ture was made after the addition of pine pollen.
Each patient suspected of sarcoidosis and re-
ferred to our department for a routine Kveirn test
received, in addition, an intradermal injection of
0.1 cc of one of these three preparations. Each in-jection site was recorded. In approximately six
weeks, the sites of both the Kveim test and the
pine pollen test were removed with 5 mm biopsy
punches and the specimens studied histologically.
In addition to the routine hematoxylin and eosin
stains, the pine pollen sites were stained for acid-
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fast material by the Ziehl-Neelsen technics. Find-
ings in 40 patients are the basis of this report.
RESULTS
The pine pollen in oily vehicles, both the
Freund's adjuvant and the adjuvant without the
Mycobacterium, was administered by injection
to 14 patients, four of whom were subsequently
proven to have sarcoidosis. In five of the ten
remaining patients the diagnosis of active sar-
coidosis remained in doubt and in five sarcoidosis
was definitely disproved. After six weeks, these
reactions in all 14 patients were positive (Table
1). Histologically, in all specimens there was a
foreign-body reaction, with droplets of oil. In
11 of the 14 patients, residual deposits of pine
pollen could be seen within the area of reaction.
In all 14 cases acid-fast stains were negative.
The histologic appearances of the two vehicles
were similar; as would be expected, however, the
patients receiving the Freund's adjuvant showed
a somewhat more extensive foreign-body reaction
with necrosis and epidermal inclusion bodies
than did those receiving adjuvant without Myco-
bacterium. As would be anticipated from the
microscopic picture, in all 14 cases the area of
pine pollen in oil inoculation was clinically posi-
tive, with a palpable nodule at the site of injec-
tion.
Twenty-six patients received 0.1 pine pollen
in saline solution intradermally. In contrast to
the findings with the oily vehicles, the sites of
injection were rarely clinically positive. Eight
of these 26 patients showed pine pollen histo-
logically. There was, however, minimal or no
inflammatory reaction to the pine pollen in the
tissues. In a few instances where clumps of pine
pollen were still present, the surrounding collagen
showed a basophilic degeneration with a banal
infiltrate. Acid-fast stains were negative .As can
be seen from Table 1, there was no correlation
between the retention of the pine pollen and the
preseice of active sarcoidosis.
DISCUSSION
It was hoped that this study would provide
additional correlation between acid-fast materials
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* Both Freund's "complete" and "incomplete"
reaction.
and active arcoidosis and that the pine pollen
might, in addition, provide a valid diagnostic
test, supplementing or complementing the Kveim
test. Unfortunately, with the test as carried out
in this study, the results were completely nega-
tive. Also, most of the patients were observed 20
minutes after injection for immediate reactions,
and were either observed 48 hours after injection
or questioned about a delayed reaction. Other
than minor irritation, there was only one signifi-
cant reaction. This occurred in a patient with
known allergy to evergreens who had experienced
several episodes of contact dermatitis following
the handling of Christmas trees. This patient
reacted to pine pollen with a violent delayed
sensitivity type of reaction. Sterile abscess forma-
tion necessitated incision and drainage of the
area after several days.
The results with the Kveim test substantiate
our previous observations that the Kveim test is a
valuable adjunct to the diagnosis of sarcoidosis.
In these 40 patients, the diagnosis of sarcoidosis
was proved in 13. Of these 13, 10 had positive and
3 had negative Kveim tests. In the 19 patients
subsequently proven to have diseases other than
sarcoidosis, there was no false-positive Kveim
test. In the remaining 8 patients a diagnosis of
sarcoidosis was never completely excluded (if
sarcoidosis was present it was inactive); there
were no positive tests. In previous attempts to
delineate the active principles of Kveim antigen,
Rogers and Haserick (5) described increased re-
actions after lipid extraction of the antigen. This
finding would mitigate against the ability of acid-
adjuvants all showed some degree of foreign-body
fast waxes and lipids of pine pollen to cause posi-
tive reactions. In their study, removal of particu-
late material from the Kveim antigen diminished
or completely obviated the positive Kveim reac-
tion. A number of authors have suggested that
sarcoidosis could represent a rather nonspecific
granuloniatous reaction to several different par-
ticulate materials. However, careful studies such
as those by Shelley and associates (6) and Rosten-
berg and associates (7) do not support this view.
Certainly, in the present study, the pine pollen
was shown to persist in three cases of proven
sarcoidosis with positive Kveini tests without
exciting any unusual tissue reaction.
SUMMARY
Intradernial injections of 10 mg of pine pollen
in saline solution, in Freund's adjuvant, or in ad-
juvants alone, were carried out in 40 patients with
and without sarcoidosis. These injection sites
were excised and studied at six weeks. All pa-
tients receiving either of the two mixtures of
pollen and oil showed foreign-body granulomas.
No positive reactions were obtained from the in-
jections of pine pollen in saline solution. Pollen
retained in the tissues had lost its acid-fast stain-
ing properties. No differences in reaction between
the patients with active sarcoidosis and the con-
trols could be demonstrated.
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TABLE 1
The relation of disease status to histologically positive Kveiin tests and to the presence or absence of pine
pollen in the skin
Diagnosis
Kveim Test Pine Pollen in Saline Pine Pollen in 011*
I
Total Positive Negative
I
I Pollen PollenTotal present absent
I
Total Pollen I Pollenpresent absent
Active sarcoidois
Inactive or question-
ablesarcoidosis
Not sarcoidosis
Number ci Patients
13
8
19
10 3
0 8
0 19
9
3
14
3
1
4
6
2
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4
5
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3 1
5 0
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Total 40 10 30 26 8 18 14 11 3
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